MES 601 Fundamentals of Materials Engineering

Homework 1 – due Wednesday October 7, 2009


1. The KSP of lead (II) chloride equals 1.5x10-6.  What is the concentration of lead ions in a pure water solution, and in a pH=2 solution in which the pH was perfectly adjusted by HCl.

2. Compare the mean activity coefficient for zinc sulfate at salt concentration of 0.002, 0.005 and 0.1 molal (from the Table 2.1 on slide 17 of the solution thermo powerpoint or the same table on the first page of MES 601 solution thermo tables pdf) to the values calculated using the basic and extended Debye-Hückel theory.  Comment on the agreement/disagreement between the values from the various methods.

3. The standard free energies of formation of gaseous and aqueous ammonia are -3.976 and -6.360 kcal/mole at 298 K.  Estimate the Henry’s law constant for ammonia from this data.  Compare this to a literature value (make sure these have the same units).  Comment on the agreement between the values and possible reasons for any discrepancies.

4. From the data in Table 2.7 (slide in 12 in Activity and Complexation powerpoint or page 3 of MES 601 Solution Thermo Tables), draw the speciation diagram (concentration of species on the y-axis, log concentration of ligand on the x-axis) for the Thallium (Tl) – Bromide (Br) complex system.  Make sure to state all assumptions being made and justify those assumptions.  A starting assumption (that you don’t need to justify) is that the total Thallium concentration in the system is 10-4 moles/liter.


